case rePort
A 67-year-old nonsmoker female referred by her primary care physician to the pulmonary clinic for incidental abnormal lung findings seen on computed tomography (CT) scan of the abdomen performed for the evaluation of abdominal pain. CT abdomen showed multiple small pulmonary nodules ranging in diameter from 3 to 5 mm along with thin-walled cysts ranging in diameter from 0.5 mm to 2 cm. A full CT chest was obtained, and it showed numerous bilateral round thin-walled cysts predominantly in the lower lobes, mostly subpleural and paramediastinal in a location with multiple tiny lung nodules of 5 mm or less in diameter [ Figure 1a and b]. There was no mediastinal or hilar lymphadenopathy, and no other abnormal findings seen on the CT chest.
Reviewing her CT abdomen and pelvis, there were no renal masses or colonic lesions seen.
The patient denied any significant pulmonary symptoms and also denied any prior personal history of pneumothorax. However, she reported family history of recurrent pneumothorax in her elder brother. She was not aware of any other family history of renal or colonic tumors. Physical examination was relevant for multiple, dome-shaped, flesh-colored skin papules consistent with fibrofolliculomas on the face and neck [ Figure 2 ].
Pulmonary function test demonstrated overall very mild restrictive with slightly reduced total lung capacity but normal residual volume and diffusion capacity.
Her last colonoscopy was 15 years ago. The patient was referred to a gastroenterologist for colonoscopy, and she had a few benign polyps removed, but otherwise, her colonoscopy was normal.
dIscussIon
The constellation of the patient's history and clinical findings are highly suggestive of Birt-Hogg-Dubé syndrome (BHDS). Although there is a diagnostic criterion proposed for BHDS, the diagnosis is still based on detailed history and clinical examination findings. Menko et al. suggested the following diagnostic criteria for BHDS. [1] 
Major criteria
• At least five fibrofolliculomas or trichodiscomas, at least one histologically confirmed, of adult onset • Pathogenic folliculin (FLCN) germline mutation.
Minor criteria
• Multiple lung cysts: bilateral basally located lung cysts with no other apparent cause, with or without spontaneous primary pneumothorax • Renal cancer: early-onset (<50 years) or multifocal or bilateral renal cancer or renal cancer of mixed chromophobe and oncocytic histology • A first-degree relative with BHDS.
The patient should fulfill at least 1 major criterion or 2 minor criteria for diagnosis. Our patient has 1 major criterion as she had more than five fibrofolliculomas, but she declined skin biopsy as her lesions were on the face. Genetic testing was offered to our patient, but unfortunately, she was not interested in the further workup. However, she also met two minor criteria, including the presence of multiple lung cysts as well as a first-degree relative who had a history of recurrent pneumothorax which is in retrospectively attributed to undiagnosed BHDS.
The other differential diagnoses for multiple lung cysts associated with lung nodules include lymphangioleiomyomatosis (LAM), pulmonary Langerhans cell histiocytosis (PLCH), lymphoid interstitial pneumonia (LIP), light-chain deposition disease (LCDD), and amyloidosis. LAM usually occurs in young women of child-bearing age. PLCH occurs in smokers. LIP is associated with connective tissue diseases, HIV, and common variable immunodeficiency. Amyloidosis is associated with Sjögren's syndrome, lymphoproliferative disease, or mucosa-associated lymphoid tissue lymphoma. LCDD is associated with monoclonal immunoglobulin LCDDs such as multiple myeloma or macroglobulinemia. [2] BHDS was first described in 1977, it is inherited as an autosomal dominant condition and is caused by germ line mutations in the FLCN tumor suppressor gene on chromosome 17p11.2. This gene is expressed in many normal tissues, including the skin, kidneys, stromal cells, and lungs. [3] Hence, the clinical manifestations of this syndrome may include the development of fibrofolliculomas, trichodiscomas, and acrochordons of the face, neck, and upper trunk. [4] Other organ manifestations include increased risk of lung cysts, pulmonary nodules, spontaneous pneumothorax, and renal carcinomas. [5] There are also reports of increased risk of colorectal polyps and cancers, [6] although other studies have found no statistically significant increase in the risk for development of colon polyps or colon carcinomas. [7] BHDS patients are at least nine fold more likely to develop renal tumors compared to normal population and are at least 30 fold more likely risk to develop a spontaneous pneumothorax. [7] The risk of renal cancers in such patient is directly proportional to their age and more common in males. Multifocal or bilateral renal tumors are well documented in the syndrome compared to normal population. On the other hand, the risk of pneumothorax is inversely proportional to age. [7] Although the syndrome causes multiple lung cysts with increased risk of recurrent pneumothoraces, reviewing literature, there is currently no evidence to suggest, it can affect the pulmonary function per se Our patient has mild restrictive pattern which is likely extraparenchymal and attributed to her weight (her body mass index was 31.3 kg/m 2 ) rather than to her small pulmonary cystic lesions.
There are no clear guidelines for renal cancer screening in patients with BHDS; however, it is recommended to screen those patients with CT, magnetic resonance imaging, or renal ultrasound at the time of diagnosis and at least once every 3 years thereafter. Tumors <3 cm can be monitored, whereas tumors >3 cm are treated with nephron-sparing surgery, including partial nephrectomy. [8] This case illustrates the importance of carefully interpreting the radiological results in correlation with the history and clinical findings. Although BHDS can be easily diagnosed, overall it remains probably the underdiagnosed condition. Practicing physicians should be aware about such rare disease entity as the clinical implications are not only limited for avoiding unnecessary workup or invasive procedures but also to help plan surveillance and screening process for this group of patients that can save lives. 
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